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Introduction

MUCI is a large, polymorphic mucin expressed on the surfaces of many normal and
malignant epithelia (for review see references 1 and 2). Like other mucins, MUCI is
believed to provide protection to mucosal surfaces from both microbial and enzymatic
attack as well as lubricate these cell surfaces. Over the last few years, it has become
appreciated that MUC]1 functions are more diverse. MUCI is antiadhesive and inhibits
cell-cell and cell-extracellular matrix interactions in both normal, e.g., embryo
implantation, and pathological, e.g., cancer cells, contexts. In the case of cancer cells,
MUCI is often highly overexpressed and its antiadhesive properties may promote cell
detachment from primary tumor sites as well as protection of the tumor cells from cell-
mediated lysis. MUCI expression is strongly regulated by steroid hormones in breast and
uterine tissues in vivo and by proinflammatory cytokines in vitro.

The large externally-disposed portions of MUCI (ectodomains) are released from normal
and tumor cells where they can both absorb antibodies generated to tumor-specific
MUCI! glycoforms as well as suppress immune cell function. Moreover, MUCI has a
transmembrane/cytoplasmic tail region that is highly conserved across species suggesting
a conserved function. Recent studies indicate that the MUC] cytoplasmic tail interacts
with important signal transducing molecules, e.g., B-catenin and Grb2, and may
participate in signal transduction events (3, 4). In spite of the number of studies of MUC1
expression and function in other systems, very little is known about MUCI in the context
of prostate cancer beyond that it is expressed in normal prostate epithelia and primary
tumors. The proposed studies examine the impact of cytokines and androgens on MUC1
expression and function in androgen-sensitive and insensitive prostate cancer cell lines as
well as normal prostate epithelia both at the level of gene expression and interactions
with signal transducing proteins. A MUCI1 gene knockdown approach will be used to
disrupt MUCI interactions with intracellular signal transducing molecules to determine
the impact this has on prostate cancer cell growth.

Body

Our research accomplishments are detailed below, following the organization of the
original proposal. Some studies have been postponed due to the very low levels of
MUCI expression observed in most of the prostate cancer cell lines chosen for study.
We have added studies of normal prostate epithelia to determine if regulation of MUCI1
expression is fundamentally different between normal and transformed cells in this tissue.

Task I — To examine interferon-y and androgen modulation of MUCI gene expression

We have used both Western and Northemn blotting approaches to examine MUCI
expression in LnCaP, C4-2B, and PC-3 cell lines cultured with and without the presence
of interferon-y, TNF-a, dihydrotestosterone (DHT). Only PC-3 cells displayed MUCI1
signal and this signal was not influenced by cytokine or hormone treatment. In light of
our preliminary observations that MUC] was readily detectable by
immunohistochemistry in normal prostate epithelia and primary tumors, we considered
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that loss of expression in the cell lines might be due to: 1) the in vitro culture conditions;
2) loss of MUCI expression in metastatic cells (all three cell lines were derived from
metastases) or; 3) the requirement for combinations of cytokines and/or hormones for
high level MUCI] expression in prostate cancer cells. We have previously found this to
be the case in other cell types. Therefore, we obtained primary cultures of human
prostate epithelia (Clonetics) and examined MUCI1 expression by Western blotting.
These studies demonstrated that combined interferon-y and TNF-a treatment greatly
stimulates both cell-associated and particularly shed MUCI expression. Thus, normal
prostatic epithelia require cytokine stimulation to produce MUC1. We will continue
these studies by examining the effects of combined cytokine and DHT treatment on
prostate cancer cell lines. These studies remain consistent with our original hypothesis
that cytokines are important regulators of MUCI expression in prostate cancer cells.

Task II — To define parameters by which interferon-y or androgen modulate MUCI
association with p-catenin and GRB-2

These studies were originally planned to be initiated in months 16-22 and, therefore, have
not been performed, yet. .

Task III — To test effects of disruption of formation of MUCI complexes with B-catenin
and GRB-2 on prostate cancer cell growth in vitro

These studies were originally planned to be initiated in months 22-36 and, therefore, have
not been performed, yet.

Key Research Accomplishments

1) Determination that neither interferon-y, TNF-a nor DHT alone stimulates MUCI
expression in several prostate cancer cell lines

2) Determination that combined treatment of interferon-y and TNF-a stimulates
MUCI expression in normal prostate epithelia

3) Determination that MUCI and MUCISEC mRNA are expressed by cytokine-
treated normal prostate epithelia

4) Determination that cell-associated MUC1 in normal prostate epithelia is in the
form of an SDS-dissociable complex of the transmembrane/cytoplasmic tail with
the ectodomain

Reportable Outcomes

Extension of this work is the basis of a thesis for a Ph.D. candidate, John O’Connor, in
the PI’s lab.

Conclusions

It appears that neither normal prostate epithelia nor prostate cancer cell lines express high
levels of MUCI in their basal states. Normal prostate epithelia will do so when




Carson, Daniel D., Ph.D.
DAMDI17-00-1-0525

stimulated with combinations of cytokines (interferon-y and TNF-a) shown to greatly
stimulate MUCI1 expression in other cellular contexts. These observations suggest that
synergistic actions of cytokines, and perhaps androgen, are required to augment MUCI
production in prostate cancer cells as originally proposed. This idea will be pursued in
the next phase and will include examination of these responses at the level of the MUC1
mRNA, protein and promoter. Physiologically, these observations would be consistent
with a model where MUCI levels are high in primary tumors where paracrine factors
maintain MUCI1 expression. Furthermore, MUCI is likely to be elevated in bone marrow
metastases where cytokine levels are high. As discussed above, high level MUCI1
expression is expected to provide protection from host immune surveillance.
Understanding the molecular basis for this elevation in MUC1 expression should create
novel avenues to interfere with these processes and retard cancer in bony metastases.
Continued work examining the potential role of MUCI as a mediator of signal
transduction processes is expected to provide avenues to interfere with MUCI1 function in
MUCI -expressing cancer cells.
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